High-performance liquid chromatographic separation of glycopeptides from Nereis cuticle collagen.
To facilitate the structural studies of invertebrate collagens, a sensitive and effective method was developed, using reverse-phase high-performance liquid chromatography for preparative isolation of the collagen subunits and their clostridial collagenase-derived peptides; the methods have been applied to Nereis cuticle collagen. The two subunits of denatured Nereis cuticle collagen, termed A and B, were initially separated by high-performance liquid chromatography. These polypeptides, with Mr of about 0.5 million, were each exhaustively digested with clostridial collagenase. The digest of the A subunit, which contains all of the uronic acid, was enriched for the uronic acid-containing glycopeptides by means of gel filtration. These glycopeptides were resolved into 23 major peaks, using reverse-phase HPLC, over a 5-h elution time, with an acetonitrile gradient (0-20%) containing 0.1% TFA. The amino acid composition data suggests that the peptides are of variable length, from 5 to 17 residues, while beta-elimination studies show that the uronic acid-containing moieties are all O-glycosidically linked to threonine residues, in the peptides examined. The amino acid sequence of one of the major glycopeptides was determined and found to be Gly-Hyp-Ala-Gly-Gly-Ile-Gly-Glu-Thr-Gly-Ala-Val-Gly-Leu-Hyp. The amino acid compositions of glycosylated and nonglycosylated peptides which had eluted, numbering about 100, showed a correspondence between hydrophobicity or hydrophilicity and emergence time from the column. We also found that the peptides most enriched in 4-hydroxyproline emerged earliest. These studies provide a foundation for elucidating the detailed structures of the large, unusual subunits of a well-characterized cuticle collagen.